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(57) Provided are an ultrasound diagnosis apparatus
and a method of controlling an ultrasound diagnosis ap-
paratus capable of allowing a user to perform more ac-
curate diagnosis while referring to an ultrasound image
and a digital image.

An ultrasound diagnosis apparatus (1) includes an
ultrasound image acquisition unit (21) that acquires an
ultrasound image (U), a digital image acquisition unit (9)
that acquires a digital image (D), a touch panel (8) having
an ultrasound image operation section (22) and a digital
image operation section (23), an operation controller (6)

that makes the digital image operation section (23) op-
erable only in a case where the ultrasound image (U) is
freeze-displayed and exclusively operates the ultra-
sound image acquisition unit (21) and the digital image
acquisition unit (9) exclusively operate, and a save con-
troller (10) that saves the ultrasound image (U) and the
digital image (D) in an image memory (11) in association
with each other. The digital image acquisition unit (9)
acquires a digital image (D) of a visual field in a direction
opposite to a direction, to which a display screen of the
touch panel (8) is directed.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an ultrasound
diagnosis apparatus and a method of controlling an ul-
trasound diagnosis apparatus, and in particular, to an
ultrasound diagnosis apparatus capable of acquiring a
digital image and a method of controlling an ultrasound
diagnosis apparatus.

2. Description of the Related Art

[0002] Hitherto, as an apparatus that obtains an image
of the inside of a subject, an ultrasound diagnosis appa-
ratus is known. In general, the ultrasound diagnosis ap-
paratus transmits an ultrasonic beam from a transducer
array, in which a plurality of elements are arranged, to-
ward the subject and receives an ultrasound echo from
the subject in the transducer array to acquire element
data. In addition, the ultrasound diagnosis apparatus
electrically processes the acquired element data, thereby
being able to acquire an ultrasound image in which a part
of the subject is reflected.
[0003] In a case of performing inspection on the subject
using such an ultrasound diagnosis apparatus, a user
often observes an ultrasound image saved during inspec-
tion again after inspection ends. In this case, the user
may hardly determine a part of the subject, with which
the ultrasound probe is brought into contact in capturing
the ultrasound image observed again, only by confirming
the ultrasound image. For this reason, various studies
have been made in the ultrasound diagnosis apparatus
such that a contact position of the ultrasound probe with
the subject in a case where the ultrasound image is cap-
tured can be easily confirmed by the user.
[0004] For example, JP2000-201926A discloses an ul-
trasound diagnosis apparatus that displays a three-di-
mensional body mark on a display unit along with an ac-
quired ultrasound image and further displays a probe
mark on the displayed body mark. The body mark that is
displayed along with the ultrasound image and the probe
mark that is displayed on the body mark are selected by
a user. Furthermore, the ultrasound diagnosis apparatus
disclosed in JP2000-201926A can also capture digital
images of a subject and an ultrasound probe and display
the captured digital images of the subject and the ultra-
sound probe on the display unit instead of the body mark
and the probe mark.

SUMMARY OF THE INVENTION

[0005] However, in the ultrasound diagnosis apparatus
disclosed in JP2000-201926A, in capturing the digital im-
ages displayed instead of the body mark and the probe
mark, the acquisition timing of the ultrasound image

needs to coincide with the acquisition timing of the digital
image. For this reason, the user needs an imaging posi-
tion of the digital image while confirming a contact posi-
tion of the ultrasound probe with the subject, such as
freeze-displaying the ultrasound image on the display
unit in conformity with a timing of capturing the digital
image. Accordingly, it is difficult to adjust both of a posi-
tion of the ultrasound probe and the imaging position of
the digital image to appropriate positions. That is, it is
difficult to achieve both of acquisition of an appropriate
ultrasound image and acquisition of an appropriate digital
image corresponding to the ultrasound image. For this
reason, the user hardly clearly confirm a state in which
the ultrasound probe is in contact with the part of the
subject with reference to the digital image captured cor-
responding to the ultrasound image, and hardly performs
accurate diagnosis only by referring to digital image along
with the ultrasound image.
[0006] The invention has been accomplished in order
to solve such a problem in the related art, and an object
of the invention is to an ultrasound diagnosis apparatus
and a method of controlling an ultrasound diagnosis ap-
paratus capable of allowing a user to perform more ac-
curate diagnosis while referring to an ultrasound image
and a digital image.
[0007] In order to achieve the above-described object,
the invention provides an ultrasound diagnosis appara-
tus comprising an ultrasound probe, an ultrasound image
acquisition unit that performs transmission and reception
of an ultrasonic beam from the ultrasound probe to a
subject and images a reception signal output from the
ultrasound probe to acquire an ultrasound image, a digital
image acquisition unit that images a state of the ultra-
sound probe being in contact with the subject to acquire
a digital image, a touch panel that has a display screen
displaying the ultrasound image acquired by the ultra-
sound image acquisition unit and the digital image ac-
quired by the digital image acquisition unit, and has an
ultrasound image operation section provided to allow a
user to operate the ultrasound image acquisition unit and
a digital image operation section provided to allow the
user to operate the digital image acquisition unit, an op-
eration controller that makes the digital image operation
section operable by the user only in a case where the
ultrasound image is freeze-displayed and exclusively op-
erates the ultrasound image acquisition unit and the dig-
ital image acquisition unit based on operations of the ul-
trasound image operation section and the digital image
operation section, an image memory that stores the ul-
trasound image and the digital image, and a save con-
troller that saves the ultrasound image and the digital
image acquired in the same inspection in the image mem-
ory in association with each other. The digital image ac-
quisition unit acquires a digital image of a visual field in
a direction opposite to a direction, to which the display
screen of the touch panel is directed.
[0008] The ultrasound image operation section and the
digital image operation section may be displayed on the
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display screen of the touch panel. The save controller
may save the ultrasound image in association with a time
at which the ultrasound image is acquired and saves the
digital image in association with a time at which the digital
image is acquired.
[0009] The save controller may save the ultrasound
image freeze-displayed on the display screen of the
touch panel and the digital image acquired by the digital
image acquisition unit during the freeze display of the
ultrasound image in association with each other. The
save controller may save an ultrasound image acquired
by the ultrasound image acquisition unit in a period until
a digital image is newly acquired by the digital image
acquisition unit further in association with the digital im-
age acquired by the digital image acquisition unit during
the freeze display of the ultrasound image.
[0010] The ultrasound diagnosis apparatus may fur-
ther comprise a probe detection unit that detects a posi-
tion of the ultrasound probe based on the digital image.
The probe detection unit may detect the position of the
ultrasound probe based on color information of the digital
image.
[0011] The ultrasound diagnosis apparatus may fur-
ther comprise a trimming unit that generates a trimmed
image by cutting a peripheral portion of the position of
the ultrasound probe detected by the probe detection unit
from the digital image, and the save controller may save
the trimmed image generated by the trimming unit as the
digital image in association with the ultrasound image.
[0012] The ultrasound diagnosis apparatus may fur-
ther comprise a part estimation unit that estimates, based
on the digital image, a part of the subject where the ul-
trasound image is acquired, and a marking unit that at-
taches a body mark corresponding to the part estimated
by the part estimation unit to the ultrasound image. The
marking unit may attach a probe mark to the ultrasound
image along with the body mark based on the position
of the ultrasound probe detected by the probe detection
unit.
[0013] The part estimation unit may estimate the part
of the subject in consideration of at least one of an in-
spection part name input by the user corresponding to
the inspection or the ultrasound image. The part estima-
tion unit may detect a skin region from the digital image
based on color information of the digital image and may
estimate the part of the subject based on the detected
skin region and the position of the ultrasound probe de-
tected by the probe detection unit.
[0014] The invention also provides a method of con-
trolling an ultrasound diagnosis apparatus comprising a
touch panel. The method comprises performing trans-
mission and reception of an ultrasonic beam from an ul-
trasound probe to a subject and imaging a reception sig-
nal output from the ultrasound probe to acquire an ultra-
sound image, imaging a state of the ultrasound probe
being in contact with the subject in a visual field in a di-
rection opposite to a direction, to which a display screen
of the touch panel is directed, to acquire a digital image,

displaying the ultrasound image and the digital image on
the touch panel, saving the ultrasound image and the
digital image acquired in the same inspection in associ-
ation with each other, and enabling the acquisition of the
digital image only in a case where the ultrasound image
is freeze-displayed and exclusively performing the ac-
quisition of the ultrasound image and the acquisition of
the digital image.
[0015] According to the invention, the ultrasound diag-
nosis apparatus comprises the operation controller that
makes the digital image operation section operable by
the user only in a case where the ultrasound image is
freeze-displayed and exclusively operates the ultra-
sound image acquisition unit and the digital image ac-
quisition unit based on the operations of the ultrasound
image operation section and the digital image operation
section, and the save controller that saves the ultrasound
image and the digital image acquired in the same inspec-
tion in the image memory in association with each other.
For this reason, it is possible to allow the user to perform
more accurate diagnosis while referring to the ultrasound
image and the digital image.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a block diagram showing the configuration
of an ultrasound diagnosis apparatus according to
Embodiment 1 of the invention.
Fig. 2 is a block diagram showing the internal con-
figuration of a reception unit in Embodiment 1 of the
invention.
Fig. 3 is a block diagram showing the internal con-
figuration of an image generation unit in Embodiment
1 of the invention.
Fig. 4 is a perspective view when viewing a front
surface side of the ultrasound diagnosis apparatus
body in Embodiment 1 of the invention.
Fig. 5 is a perspective view when viewing a rear sur-
face side of the ultrasound diagnosis apparatus body
in Embodiment 1 of the invention.
Fig. 6 is a display example of an ultrasound image
acquired in Embodiment 1 of the invention.
Fig. 7 is a display example of a digital image acquired
in Embodiment 1 of the invention.
Fig. 8 is a diagram showing an example where the
digital image acquired in Embodiment 1 of the inven-
tion is displayed in such a manner as to be superim-
posed on the ultrasound image.
Fig. 9 is a conceptual diagram showing the corre-
spondence relationship between the ultrasound im-
age and the digital image associated with each other
in Embodiment 1 of the invention.
Fig. 10 is a conceptual diagram showing the corre-
spondence relationship between an ultrasound im-
age and a digital image associated with each other
in Embodiment 2 of the invention.
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Fig. 11 is a block diagram showing the configuration
of an ultrasound diagnosis apparatus according to
Embodiment 3 of the invention.
Fig. 12 is a diagram showing an example of a digital
image captured in Embodiment 3 of the invention.
Fig. 13 is a conceptual diagram showing a state of
image analysis on the digital image in Embodiment
3 of the invention.
Fig. 14 is a conceptual diagram showing a state in
which an ultrasound probe is detected in Embodi-
ment 3 of the invention.
Fig. 15 is a diagram showing an example of a
trimmed image in Embodiment 3 of the invention.
Fig. 16 is a diagram showing an example where the
trimmed image is displayed in such a manner as to
be superimposed on an ultrasound image in Embod-
iment 3 of the invention.
Fig. 17 is a diagram showing another example of a
trimmed image in Embodiment 3 of the invention.
Fig. 18 is a block diagram showing the configuration
of an ultrasound diagnosis apparatus according to
Embodiment 4 of the invention.
Fig. 19 is a conceptual diagram showing a state in
which a skin region is detected in Embodiment 4 of
the invention.
Fig. 20 is a diagram showing examples of a body
mark of a cervical part and a probe mark in Embod-
iment 4 of the invention.
Fig. 21 is a diagram showing an example where the
body mark and the probe mark are displayed in such
a manner as to be superimposed on an ultrasound
image in Embodiment 4 of the invention.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0017] Hereinafter, an embodiment of the invention will
be described referring to the accompanying drawings.

Embodiment 1

[0018] Fig. 1 shows the configuration of an ultrasound
diagnosis apparatus 1 according to Embodiment 1 of the
invention. As shown in Fig. 1, the ultrasound diagnosis
apparatus 1 comprises an ultrasound probe 2, and a
transmission unit 3 and a reception unit 4 are connected
to the ultrasound probe 2. An image generation unit 5,
an operation controller 6, a display controller 7, and a
touch panel 8 are sequentially connected to the reception
unit 4. A digital image acquisition unit 9 and a save con-
troller 10 are connected to the operation controller 6. An
image memory 11 is connected to the save controller 10.
Here, the transmission unit 3, the reception unit 4, and
the image generation unit 5 constitute an ultrasound im-
age acquisition unit 21. The touch panel 8 includes an
ultrasound image operation section 22 and a digital im-
age operation section 23. An apparatus controller 12 is
connected to the operation controller 6, the display con-

troller 7, the touch panel 8, the save controller 10, and
the ultrasound image acquisition unit 21, and a storage
unit 13 is connected to the apparatus controller 12.
[0019] The operation controller 6, the display controller
7, the save controller 10, the apparatus controller 12, and
the ultrasound image acquisition unit 21 constitute a
processor 24. The operation controller 6 and the digital
image acquisition unit 9, the operation controller 6 and
the save controller 10, the operation controller 6 and the
ultrasound image acquisition unit 21, the save controller
10 and the image memory 11, and the apparatus con-
troller 12 and the storage unit 13 are connected to deliver
information to each other in both directions, respectively.
[0020] The ultrasound probe 2 shown in Fig. 1 has a
transducer array, and the transducer array has a plurality
of elements (ultrasound transducers) arranged in a one-
dimensional or two-dimensional manner. Each element
transmits an ultrasonic wave in response to an actuation
signal supplied from the transmission unit 3, receives a
reflected wave from a subject, and outputs a reception
signal. Each element is constituted of a transducer in
which electrodes are formed at both ends of a piezoe-
lectric body made of, for example, piezoelectric ceramic
represented by lead zirconate titanate (PZT), a polymer
piezoelectric element represented by poly vinylidene di
fluoride (PVDF), piezoelectric single crystal represented
by a lead magnesium niobate-lead titanate (PMN-PT),
or the like.
[0021] The transmission unit 3 of the ultrasound image
acquisition unit 21 includes, for example, a plurality of
pulse generators, and adjusts an delay amount of each
actuation signal based on a transmission delay pattern
selected in response to a control signal from the appa-
ratus controller 12 such that ultrasonic waves transmitted
from a plurality of elements in the transducer array of the
ultrasound probe 2 form an ultrasonic beam and supplies
the actuation signals to a plurality of elements. In this
way, in a case where a pulsed or continuous-wave volt-
age is applied to the electrodes of each of the elements
of the transducer array, the piezoelectric body expands
and contracts to generate pulsed or continuous-wave ul-
trasonic waves from the respective transducers. An ul-
trasonic beam is formed from a combined wave of the
ultrasonic waves.
[0022] The transmitted ultrasonic beam is reflected by,
for example, a target, such as a part of the subject, and
propagates toward the transducer array of the ultrasound
probe 2. The ultrasonic waves propagating toward the
transducer array in this way are received by the respec-
tive elements constituting the transducer array. In this
case, the respective elements expand and contract with
reception of the propagating ultrasonic waves to gener-
ate electrical signals. The electrical signals are output
from the respective elements to the reception unit 4 as
reception signals of the ultrasonic waves.
[0023] As shown in Fig. 2, the reception unit 4 of the
ultrasound image acquisition unit 21 has a configuration
in which an amplification unit 14 and an analog-to-digital
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(AD) conversion unit 15 are connected in series. The
amplification unit 14 amplifies the reception signals of
the ultrasonic waves input from the respective elements
constituting the transducer array of the ultrasound probe
2 and transmits the amplified reception signals to the AD
conversion unit 15. The AD conversion unit 15 converts
the reception signals transmitted from the amplification
unit 14 to digital element data and outputs the element
data to the image generation unit 5. As shown in Fig. 3,
the image generation unit 5 of the ultrasound image ac-
quisition unit 21 has a configuration in which a signal
processing unit 16, a digital scan converter (DSC) 17,
and an image processing unit 18 are connected in series.
[0024] The digital image acquisition unit 9 of the ultra-
sound diagnosis apparatus 1 images a state of the ultra-
sound probe 2 being in contact with the subject to acquire
a digital image. As the digital image acquisition unit 9, a
digital camera that is incorporated in the ultrasound di-
agnosis apparatus 1 can be used.
[0025] The operation controller 6 of the processor 24
brings the digital image operation section 23 into a state
operable by the user only in a case where an ultrasound
image generated by the image generation unit 5 is freeze-
displayed on a display screen of the touch panel 8 and
exclusively operates the ultrasound image acquisition
unit 21 and the digital image acquisition unit 9 based on
user’s operations of the ultrasound image operation sec-
tion 22 and the digital image operation section 23. Here,
the freeze display refers to that, in a case where the ul-
trasound images are sequentially acquired by the ultra-
sound image acquisition unit 21 and are sequentially dis-
played as a moving image on the display screen of the
touch panel 8, the display as the moving image is
stopped, and a still ultrasound image is displayed. The
freeze display is display that is generally performed in
various ultrasound diagnosis apparatuses. Exclusively
operating the ultrasound image acquisition unit 21 and
the digital image acquisition unit 9 refers to that, in a case
where one of the ultrasound image acquisition unit 21
and the digital image acquisition unit 9 is operated, the
other unit is not operated.
[0026] The touch panel 8 of the ultrasound diagnosis
apparatus 1 is a device that has the display screen, on
which the ultrasound image acquired by the ultrasound
image acquisition unit 21 and the digital image acquired
by the digital image acquisition unit 9 are displayed, and
allows the user to perform a touch operation. The display
screen of the touch panel 8 is constituted, for example,
by disposing a so-called touch sensor on a display de-
vice, such as a liquid crystal display (LCD). In a case
where a touch operation is performed from the user
through the touch panel 8, a signal of the touch operation
is output to the apparatus controller 12, and the apparatus
controller 12 controls the respective units of the ultra-
sound diagnosis apparatus 1 based on the output signal
of the touch operation.
[0027] The touch panel 8 has an ultrasound image op-
eration section 22 that allows the user to operate the

ultrasound image acquisition unit 21 and a digital image
operation section 23 that allows the user to operate the
digital image acquisition unit 9. Specifically, the ultra-
sound image operation section 22 and the digital image
operation section 23 are displayed on the display screen
of the touch panel 8, and are operated when being
touched by the user.
[0028] The ultrasound image operation section 22 in-
cludes an input section or the like that allows the user to
perform the freeze display of the ultrasound image on
the display screen of the touch panel 8, saving of the
ultrasound image, setting of imaging conditions, such as
brightness, contrast, and a dynamic range, in imaging a
part of the subject, and the like. The digital image oper-
ation section 23 includes, for example, an operation but-
ton or the like that is provided for the operation of the
digital image acquisition unit 9, imaging of the subject,
saving of the digital image, and the like.
[0029] The save controller 10 of the processor 24
saves the ultrasound image and the digital image ac-
quired in the same inspection in the image memory 11
in association with each other. For example, the save
controller 10 can save the ultrasound image freeze-dis-
played on the display screen of the touch panel 8 and
the digital image acquired by the digital image acquisition
unit 9 during the freeze display of the ultrasound image
in the same inspection in association with each other.
[0030] The image memory 11 of the ultrasound diag-
nosis apparatus 1 saves the ultrasound image and the
digital image associated with each other by the save con-
troller 10, and a recording medium, such as a hard disk
drive (HDD), a solid state drive (SSD), a flexible disc (FD),
a magneto-optical disc (MO disc), a magnetic tape (MT),
a random access memory (RAM), a compact disc (CD),
a digital versatile disc (DVD), a secure digital card (SD
card), or a universal serial bus memory (USB memory),
can be used.
[0031] In order to secure confidentiality relating to in-
formation of the subject, it is preferable that image mem-
ory 11 is not read from an external device. For this reason,
it is preferable that a recording medium connectable to
an external device, such as a server, is not used as the
image memory 11.
[0032] The apparatus controller 12 of the processor 24
controls the respective units of the ultrasound diagnosis
apparatus 1 based on commands input from the user
through the ultrasound image operation section 22, the
digital image operation section 23, and the like of the
touch panel 8, and an operation program stored in the
storage unit 13 described below. The display controller
7 of the processor 24 displays the ultrasound image ac-
quired by the ultrasound image acquisition unit 21, the
digital image acquired by the digital image acquisition
unit 9, the ultrasound image and the digital image read
from the image memory 11, and the like on the display
screen of the touch panel 8 under the control of the ap-
paratus controller 12.
[0033] The storage unit 13 of the ultrasound diagnosis
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apparatus 1 stores the operation program of the proces-
sor 24, and a recording medium, such as an HDD, an
SSD, an FD, an MO disc, an MT, a RAM, a CD, a DVD,
an SD card, or a USB memory, a server, or the like can
be used. The operation program is distributed in a form
of being recorded on the above-described recording me-
dium, and is installed on the processor 24 from the re-
cording medium. Alternatively, the operation program is
stored in a server or the like connected to a network in a
state accessible from the outside, is downloaded to the
processor 24 on demand, and is installed.
[0034] The processor 24 constituted of the transmis-
sion unit 3, the reception unit 4, the image generation
unit 5, the operation controller 6, the display controller 7,
the save controller 10, and the apparatus controller 12
is constituted of a central processing unit (CPU) and the
operation program causing the CPU to execute various
kinds of processing; however, the units may be consti-
tuted of digital circuits. The transmission unit 3, the re-
ception unit 4, the image generation unit 5, the operation
controller 6, the display controller 7, the save controller
10, and the apparatus controller 12 constituting the proc-
essor 24 may be integrated partially or entirely in one
CPU. As the CPU executes the operation program, the
CPU functions as the transmission unit 3, the reception
unit 4, the image generation unit 5, the operation control-
ler 6, the display controller 7, the save controller 10, and
the apparatus controller 12.
[0035] Here, the ultrasound diagnosis apparatus 1
having the above-described configuration can be consti-
tuted of, for example, an ultrasound diagnosis apparatus
body B shown in Figs. 4 and 5 that is potable by the user,
and the ultrasound probe 2 (not shown) that is connected
to the ultrasound diagnosis apparatus body B. In this
case, though not shown, the ultrasound diagnosis appa-
ratus body B is incorporated with the touch panel 8, the
digital image acquisition unit 9, the image memory 11,
the storage unit 13, and the processor 24. In the ultra-
sound diagnosis apparatus body B, as shown in Fig. 4,
the display screen of the touch panel 8 is disposed on a
front surface P1, and as shown in Fig. 5, a camera lens
L of the digital image acquisition unit 9 is disposed on a
rear surface P2. Since the ultrasound diagnosis appara-
tus body B has such a configuration, the digital image
acquisition unit 9 can acquire a digital image in a visual
field in a direction opposite to a direction, to which the
display screen of the touch panel 8 is directed.
[0036] Next, an operation of the ultrasound diagnosis
apparatus 1 in Embodiment 1 of the invention will be de-
scribed referring to Figs. 6 to 9. First, the user brings the
ultrasound probe 2 into contact with a part of the subject
to capture an ultrasound image. With this, the ultrasound
image acquired by the ultrasound image acquisition unit
21 is displayed as a moving image on the display screen
of the touch panel 8. In this case, for example, display
shown in Fig. 6 is performed on the display screen of the
touch panel 8. In the example shown in Fig. 6, a freeze
button F, a save button S, a camera button C, and ultra-

sound images U are displayed on the display screen of
the touch panel 8.
[0037] Here, the save button S is shared by the ultra-
sound image operation section 22 and the digital image
operation section 23, and is used as a part of the ultra-
sound image operation section 22, that is, a button for
saving an ultrasound image or a part of the digital image
operation section 23, that is, a button for saving a digital
image based on the user’s operations of the ultrasound
image operation section 22 and the digital image opera-
tion section 23. In a case where a function of acquiring
the ultrasound image U is operated, that is, in a case
where the display shown in Fig. 6 is performed on the
display screen of the touch panel 8, the ultrasound image
operation section 22 includes the freeze button F and the
save button S, and the digital image operation section
23 includes the camera button C.
[0038] In a state in which the ultrasound image U is
displayed as a moving image on the display screen, the
operation controller 6 brings the save button S and the
camera button C into a state inoperable by the user. Spe-
cifically, the operation controller 6 can bring the save but-
ton S and the camera button C into a state of not respond-
ing to a user’s touch operation.
[0039] In a case where the freeze button F is touched
by the user, the ultrasound image U of a frame displayed
on the display screen is freeze-displayed. In a case where
the ultrasound image U is freeze-displayed, the operation
controller 6 brings the save button S and the camera
button C into a state operable by the user, that is, a state
of responding to the user’s touch operation. Here, in a
case where the user touches the save button S, the ul-
trasound image U freeze-displayed on the display screen
of the touch panel 8 is saved in the image memory 11.
In a case where the user touches the camera button C,
the digital image acquisition unit 9 is operated.
[0040] In a case where the digital image acquisition
unit 9 is operated, as shown in Fig. 7, video V passing
through the camera lens L is displayed on the display
screen of the touch panel 8 in such a manner as to be
superimposed on the freeze-displayed ultrasound image
U, and a shutter button E is displayed instead of the cam-
era button C. In this case, the digital image operation
section 23 includes the save button S and the shutter
button E, and the ultrasound image operation section 22
includes the freeze button F.
[0041] In a case where the user touches the shutter
button E, video V at the time when the shutter button E
is touched is taken as a digital image, which is a still
image, and is displayed on the display screen of the touch
panel 8. In this case, for example, the user fixes the visual
field of the digital image acquisition unit 9 at a position
easy to confirm that the ultrasound probe 2 is in contact
with the part of the subject and touches the shutter button
E. In a case where the digital image is displayed on the
display screen of the touch panel 8, the operation con-
troller 6 brings the save button S into a state operable by
the user. Here, in a case where the user touches the save
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button S, the save controller 10 saves the digital image
in the image memory 11 in association with the ultra-
sound image U freeze-displayed on the display screen
of the touch panel 8.
[0042] In a case where the digital image is stored in
the image memory 11, as shown in Fig. 8, a digital image
D saved in the image memory 11 is reduced and dis-
played in an end portion of the ultrasound image U in a
superimposed manner. In this case, the freeze display
of the ultrasound image U is released, the ultrasound
image U is displayed as a moving image on the display
screen, and the camera button C is displayed instead of
the shutter button E. In this way, the reduced digital image
D is displayed in such a manner as to be superimposed
on the ultrasound image U displayed as a moving image,
whereby it is possible to allow the user to adjust a contact
position of the ultrasound probe 2 with the subject while
confirming the digital image D. In a case where such dis-
play is performed on the display screen of the touch panel
8, the ultrasound image operation section 22 includes
the freeze button F and the save button S, the digital
image operation section 23 includes the camera button
C, and the camera button C is returned into a state inop-
erable by the user by the operation controller 6.
[0043] In this way, in a state in which the ultrasound
image U is displayed as a moving image on the display
screen of the touch panel 8, in a case where the freeze
button F is touched by the user, the ultrasound image U
is freeze-displayed, and in a case where the save button
S is touched by the user, the freeze-displayed ultrasound
image U is newly saved in the image memory 11. In ad-
dition, in a case where the camera button C is touched
by the user, in a state in which the digital image D is
displayed as a moving image on the display screen, in a
case where the shutter button E is touched by the user,
the digital image D at the time when the shutter button E
is touched is saved in the image memory 11 in associa-
tion with the newly saved ultrasound image U.
[0044] In this way, the ultrasound image U freeze-dis-
played on the display screen of the touch panel 8 and
the digital image D acquired by the digital image acqui-
sition unit 9 during the freeze display of the ultrasound
image U are saved in association with each other by the
save controller 10, whereby it is possible to obtain the
ultrasound image U and the digital image D having a
correspondence relationship shown in Fig. 9. In Fig. 9,
U1, U2, U3, and U4 indicate ultrasound images saved in
the image memory 11, D1, D2, D3, and D4 indicate digital
images saved in the image memory 11 in association
with the ultrasound images U1, U2, U3, and U4 by the
save controller 10, respectively, and the ultrasound im-
ages U1, U2, U3, and U4 and the digital images D1, D2,
D3, and D4 are arranged along an imaging time T.
[0045] With the above, first, the operation controller 6
can bring the digital image operation section 23 into a
state operable by the user only in a case where the ul-
trasound image U is freeze-displayed on the display
screen of the touch panel 8, and can exclusively operate

a function of acquiring the ultrasound image U and a func-
tion of acquiring the digital image D, that is, the ultrasound
image acquisition unit 21 and the digital image acquisition
unit 9 based on the user’s operations of the ultrasound
image operation section 22 and the digital image opera-
tion section 23. For this reason, the user can acquire the
ultrasound image U by bringing the ultrasound probe 2
into contact with a part of the subject to be inspected at
an appropriate position and can acquire the appropriate
digital image D by fixing the digital image acquisition unit
9 at a position where a state in which the ultrasound probe
2 is in contact with the part of the subject corresponding
to the acquired ultrasound image U can be easily con-
firmed. With this, with the ultrasound diagnosis apparatus
1 of Embodiment 1 of the invention, it is possible to allow
the user to perform accurate diagnosis while referring to
the ultrasound image U and the digital image D.
[0046] In addition, since the ultrasound image U and
the digital image D saved in associated with each other
by the save controller 10 as shown in Fig. 9 can be ob-
tained, in a case of observing the ultrasound image U
again after inspection on a specific subject ends, the user
can refer to the digital image D where a state in which
the ultrasound probe 2 is in contact with a part of the
subject corresponding to the ultrasound image U can be
easily confirmed. With this, it is possible to allow the user
to easily confirm a part of the subject, with which the
ultrasound probe 2 is brought into contact, in acquiring
the ultrasound image U under observation.
[0047] In Embodiment 1, although the ultrasound im-
age operation section 22 and the digital image operation
section 23 are displayed on the display screen of the
touch panel 8 and are operated when being touched by
the user, the invention is not limited to this aspect. For
example, though not shown, the ultrasound image oper-
ation section 22 and the digital image operation section
23 can be constituted of mechanical switches provided
in the ultrasound diagnosis apparatus body B of the ul-
trasound diagnosis apparatus 1 shown in Figs. 4 and 5.
With this, for example, regions occupied by the ultra-
sound image operation section 22 and the digital image
operation section 23 on the display screen of the touch
panel 8 are allocated to a region where information of
the subject is displayed, and the like, whereby it is pos-
sible to further secure the region where the ultrasound
image U and the digital image D are displayed, and to
allow the user to easily confirm the ultrasound image U
and the digital image D.
[0048] In Embodiment 1, as shown in Fig. 7, although
the digital image D is displayed in such a manner as to
be superimposed on the ultrasound image U in a case
where the digital image acquisition unit 9 is operated, the
invention is not limited thereto. For example, though not
shown, the digital image D can be displayed so as to
completely replace the ultrasound image U freeze-dis-
played by a user’s operation through the ultrasound im-
age operation section 22. With this, since the digital im-
age D is displayed in a greater region, the user easily
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confirms the digital image D. For example, though not
shown, the ultrasound image U and the digital image D
may be displayed in parallel such that the user views the
whole images of the ultrasound image U freeze-dis-
played on the display screen of the touch panel 8 and
the digital image D. With this, since the user can align
the digital image acquisition unit 9 while confirming the
freeze-displayed ultrasound image U, it is possible to ob-
tain the more appropriate digital image D.
[0049] In Embodiment 1, in a case where digital image
D is saved in association with the ultrasound image U,
as shown in Fig. 8, the reduced digital image D is dis-
played in such a manner as to be superimposed the ul-
trasound image U displayed as a moving image; howev-
er, the user can be made to set whether or not to display
the digital image D. For example, a digital image display
erasure button (not shown) is displayed on the display
screen of the touch panel 8, and the user can operate
the digital image display erasure button, thereby setting
such that erasure of the digital image D displayed in such
a manner as to be superimposed on the ultrasound image
U and re-display of the erased digital image D are per-
formed. For example, the user may detach the ultrasound
probe 2 from a body surface of the subject and may bring
the ultrasound probe 2 into a so-called aerial radiation
state, thereby setting such that the display of the digital
image D displayed in such a manner as to be superim-
posed on the ultrasound image U is erased.
[0050] The save controller 10 can save the ultrasound
image U and a time, at which the ultrasound image U is
acquired, in association with each other, and can save
the digital image D and a time, at which the digital image
D is acquired, in association with each other. Though not
shown, in this case, after a plurality of ultrasound images
U and a plurality of digital images D are acquired, a plu-
rality of acquired ultrasound images U and a plurality of
acquired digital images D can be displayed on the display
screen of the touch panel 8 in a time series. For example,
in a case where the ultrasound images U and the digital
images D are saved for each inspection on the subject,
as specific inspection is selected by the user through the
touch panel 8, a plurality of ultrasound images U and a
plurality of digital images D in the selected inspection are
displayed on the display screen in a time series. With
this, it is possible to allow the user to easily confirm the
correspondence relationship between the ultrasound im-
age U and the digital image D.
[0051] After the inspection using the ultrasound diag-
nosis apparatus 1 ends, in order to confirm a state of
inspection again, the user may record the display per-
formed on the display screen of the touch panel 8 during
inspection in an external memory (not shown) or the like.
In Embodiment 1, as shown in Fig. 8, the reduced digital
image D is displayed in such a manner as to be super-
imposed on the ultrasound image U displayed as a mov-
ing image. With this, in a case where the user confirms
the recorded display again, it is possible to allow the user
to easily ascertain a part of the subject that is inspected

by the user.

Embodiment 2

[0052] In Embodiment 1, although the save controller
10 saves the ultrasound image U freeze-displayed on
the display screen of the touch panel 8 and the digital
image D acquired by the digital image acquisition unit 9
during the freeze display of the ultrasound image U in
association with each other, a method of associating the
ultrasound image U and the digital image D with each
other is not limited thereto. Here, the ultrasound diagno-
sis apparatus 1 of Embodiment 2 has the same config-
uration of the ultrasound diagnosis apparatus 1 of Em-
bodiment 1 shown in Fig. 1.
[0053] The save controller 10 in Embodiment 2 can
further save an ultrasound image U, which is newly ac-
quired by the ultrasound image acquisition unit 21 until
a digital image D is newly acquired after a digital image
D is initially acquired by the digital image acquisition unit
9, in the image memory 11 in association with the digital
image D, which is initially acquired by the digital image
acquisition unit 9 during the freeze display of the ultra-
sound image U, in the same inspection.
[0054] Here, Fig. 10 is a conceptual diagram showing
the correspondence relationship between the ultrasound
image U and the digital image D associated with each
other by the save controller 10 in Embodiment 2. In Fig.
10, U1, U2a, U2b, U3a, U3b, U3c, and U4 indicate ultra-
sound images stored in the image memory 11, D1 indi-
cates a digital image associated with the ultrasound im-
age U1, D2 indicates a digital image associated with the
ultrasound images U2a and U2b, D3 indicates a digital
image associated with the ultrasound images U3a, U3b,
and U3c, and D4 indicates a digital image associated
with the ultrasound image U4. The ultrasound images
U1, U2a, U2b, U3a, U3b, U3c, and U4 and the digital
images D1, D2, D3, and D4 are arranged along an im-
aging time T.
[0055] The correspondence relationship between the
ultrasound image U1 and the digital image D1 shown in
Fig. 10 can be obtained, for example, by acquiring the
digital image D1 with the digital image acquisition unit 9
during the freeze display of the ultrasound image U1 on
the display screen of the touch panel 8 similarly to the
method in Embodiment 1. The correspondence relation-
ship between the ultrasound images U2a and U2b and
the digital image D2 shown in Fig. 10 is obtained, for
example, by acquiring the digital image D2 during the
freeze display of the ultrasound image U2a, and then,
acquiring the ultrasound image U3a instead of newly ac-
quiring a digital image immediately after the ultrasound
image U2b is acquired.
[0056] The correspondence relationship between the
ultrasound images U3a, U3b, and U3c and the digital
image D3 shown in Fig. 10 is obtained, for example, by
acquiring the digital image D3 during the freeze display
of the ultrasound image U3a, then, acquiring the ultra-
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sound images U3b and U3c instead of newly acquiring
a digital image immediately after the ultrasound image
U3b is acquired, and acquiring the ultrasound image U4,
similarly to the method of obtaining the correspondence
relationship between the ultrasound images U2a and
U2b and the digital image D2.
[0057] As described above, with the save controller 10
in Embodiment 2, since an ultrasound image, which is
acquired until a new digital image is acquired after a dig-
ital image is initially acquired is saved in association with
the digital image, which is initially acquired, in the same
inspection, it is possible to easily associate a digital image
with all ultrasound images acquired in the same inspec-
tion. With this, it is possible to allow the user to reduce
effort in saving the ultrasound images and the digital im-
ages in association with each other, and to allow the user
to observe the ultrasound images while confirming a state
in which the ultrasound probe 2 is to contact with a part
of the subject for all ultrasound images acquired in the
same inspection.

Embodiment 3

[0058] In Embodiment 1, although the digital image D
acquired by the digital image acquisition unit 9 is saved
in the image memory 11 as it is in association with the
ultrasound image U acquired by the ultrasound image
acquisition unit 21, the digital image D may be processed
at the time of association with the ultrasound image U.
[0059] Fig. 11 shows the configuration of an ultrasound
diagnosis apparatus 1A of Embodiment 3. In the ultra-
sound diagnosis apparatus 1A of Embodiment 3, a probe
detection unit 25 is connected to the digital image acqui-
sition unit 9, a trimming unit 26 is connected to the probe
detection unit 25, and the operation controller 6 and the
display controller 7 are connected to the trimming unit
26. The apparatus controller 12 is connected to the probe
detection unit 25 and the trimming unit 26. The operation
controller 6, the display controller 7, the save controller
10, the apparatus controller 12, the ultrasound image ac-
quisition unit 21, the probe detection unit 25, and the
trimming unit 26 constitute a processor 24A. Here, the
ultrasound diagnosis apparatus 1A of Embodiment 3 has
the same configuration as the ultrasound diagnosis ap-
paratus 1 of Embodiment 1 shown in Fig. 1, excluding
that the probe detection unit 25 and the trimming unit 26
are provided.
[0060] The probe detection unit 25 of the processor
24A detects a position of the ultrasound probe 2 based
on the digital image D acquired by the digital image ac-
quisition unit 9. For example, the probe detection unit 25
can detect the position of the ultrasound probe 2 based
on color information of the digital image D. The trimming
unit 26 of the processor 24A generates a trimmed image
obtained by cutting a peripheral portion of the position of
the ultrasound probe 2 detected by the probe detection
unit 25 from the digital image D.
[0061] Next, an operation in generating the trimmed

image in the ultrasound diagnosis apparatus 1A of Em-
bodiment 3 will be described referring to Figs. 12 to 16.
First, in a case where a digital image D shown in Fig. 12
is acquired by the digital image acquisition unit 9, the
position of the ultrasound probe 2 is detected based on
the digital image D by the probe detection unit 25. For
example, specifically, in detecting the position of the ul-
trasound probe 2 from the digital image D shown in Fig.
12, first, in order to smooth an edge portion included in
the digital image D, as shown in Fig. 13, the probe de-
tection unit 25 executes shading processing on the entire
digital image D to obtain a shaded image SD. In this case,
the probe detection unit 25 applies a so-called Gaussian
filter or the like to the digital image D, thereby being able
to shade off the entire digital image D. Next, as shown
in Fig. 14, the probe detection unit 25 can detect a region,
which has a preset range of chromaticity as a color of
the ultrasound probe 2 and has a prescribed area or
more, as the position of the ultrasound probe 2 for the
shaded image SD.
[0062] In a case where the position of the ultrasound
probe 2 in the digital image D is detected by the probe
detection unit 25, as shown in Fig. 15, the trimming unit
26 generates the trimmed image TD obtained by cutting
the peripheral portion of the position of the ultrasound
probe 2 from the digital image D. In this case, for example,
the trimming unit 26 performs pattern matching on a
shape of the ultrasound probe 2 detected by the probe
detection unit 25 to discriminate a direction of the ultra-
sound probe 2 reflected in the digital image D, thereby
being able to a position where the ultrasound probe 2 is
in contact with the subject and cut a peripheral portion
of the recognized position from the digital image D.
[0063] The trimmed image TD generated in this way
is saved as the digital image D in association with the
ultrasound image U by the save controller 10. As shown
in Fig. 16, the trimmed image TD can be reduced and
displayed in such a manner as to be superimposed on
the ultrasound image U, similarly to the digital image D
in Embodiment 1.
[0064] As described above, with the ultrasound diag-
nosis apparatus 1A in Embodiment 3, the trimmed image
TD obtained by trimming the digital image D acquired by
the digital image acquisition unit 9 can be generated, and
the trimmed image TD can be saved as the digital image
D in association with the ultrasound image U. Thus, when
the user observes the ultrasound image U, it is possible
to more clearly show the user a specific position where
the ultrasound probe 2 is in contact with the subject.
[0065] Although the trimming unit 26 uses pattern
matching on the shape of the detected ultrasound probe
2 in trimming the digital image D, the invention is not
limited to this aspect. For example, as shown in Fig. 17,
in a case where the ultrasound probe 2 has a center mark
M, the trimming unit 26 can discriminate the direction of
the ultrasound probe 2 by recognizing a position of the
center mark M of the ultrasound probe 2. The trimming
unit 26 discriminates the direction of the ultrasound probe

15 16 



EP 3 689 252 A1

10

5

10

15

20

25

30

35

40

45

50

55

2 in this way, thereby being able to recognize the position
where the ultrasound probe 2 is in contact with the subject
and cut the peripheral portion of the recognized position
from the digital image D.

Embodiment 4

[0066] In general, in order that the user determines a
part of the subject, with which the ultrasound probe 2 is
in contact, in acquiring the ultrasound image U, a body
mark and a probe mark may be attached to the ultrasound
image U. Here, the body mark is a figure modeled on a
part of the subject, and the probe mark is a figure modeled
on the ultrasound probe 2 in order to indicate the direction
and the position of the ultrasound probe 2. In the inven-
tion, the body mark and the probe mark can be automat-
ically attached to the ultrasound image U based on the
acquired digital image D.
[0067] As shown in Fig. 18, in an ultrasound diagnosis
apparatus 1B of Embodiment 4, the probe detection unit
25 is connected to the digital image acquisition unit 9, a
part estimation unit 27 is connected to the probe detection
unit 25, and a marking unit 28 is connected to the part
estimation unit 27. The operation controller 6 and the
display controller 7 are connected to the marking unit 28.
The apparatus controller 12 is connected to the probe
detection unit 25, the part estimation unit 27, and the
marking unit 28. The operation controller 6, the display
controller 7, the save controller 10, the apparatus con-
troller 12, the ultrasound image acquisition unit 21, the
probe detection unit 25, the part estimation unit 27, and
the marking unit 28 constitute a processor 24B.
[0068] Here, the ultrasound diagnosis apparatus 1B of
Embodiment 4 has the same configuration as the ultra-
sound diagnosis apparatus 1 of Embodiment 1 shown in
Fig. 1, excluding that the probe detection unit 25, the part
estimation unit 27, and the marking unit 28 are provided.
The probe detection unit 25 in Embodiment 4 is the same
as the probe detection unit 25 in Embodiment 3 shown
in Fig. 11.
[0069] The part estimation unit 27 of the processor 24B
estimates a part of the subject, for which the ultrasound
image U is acquired, based on the digital image D ac-
quired by the digital image acquisition unit 9. For exam-
ple, the part estimation unit 27 detects a skin region from
the digital image D based on the color information of the
digital image D and estimates a part of the subject based
on the detected skin region and the position of the ultra-
sound probe 2 detected by the probe detection unit 25.
The marking unit 28 of the processor 24B automatically
attaches a body mark corresponding to the part estimat-
ed by the part estimation unit 27 to the ultrasound image
U.
[0070] Next, an operation of the ultrasound diagnosis
apparatus 1B in attaching the body mark and the probe
mark to the ultrasound image U will be described referring
to Figs. 19 to 21. First, in a case where the digital image
D indicating a state in which the ultrasound probe 2 is in

contact with the part of the subject, is acquired by the
digital image acquisition unit 9, the probe detection unit
25 detects the position of the ultrasound probe 2 from
the digital image D as described in Embodiment 3.
[0071] In a case where the position of the ultrasound
probe 2 in the digital image D is detected by the probe
detection unit 25, the part estimation unit 27 detects the
skin region based on the digital image D. For example,
specifically, as shown in Fig. 19, the part estimation unit
27 can detect a region, which has a preset range of chro-
maticity as the color of skin and has a prescribed area
or more, as a skin region R for the shaded image SD
obtained by the probe detection unit 25.
[0072] The part estimation unit 27 estimates a part of
the subject, with which the ultrasound probe 2 is in con-
tact, based on the detected skin region R. In this case,
the part estimation unit 27 performs pattern matching on
the shape of the skin region R and estimates the part of
the subject, with which the ultrasound probe 2 is in con-
tact, using a result of pattern matching on the shape of
the skin region R and the position of the ultrasound probe
2 detected by the probe detection unit 25. For example,
in an example shown in Fig. 19, the part estimation unit
27 estimates the part, with which the ultrasound probe 2
is in contact, as a cervical part.
[0073] In this way, in a case where the part, with which
the ultrasound probe 2 is in contact, is estimated by the
part estimation unit 27, the marking unit 28 attaches a
body mark and a probe mark to the ultrasound image U
based on the estimated part. For example, in the example
shown in Fig. 19, in a case where the part estimation unit
27 estimates that the part, with which the ultrasound
probe 2 is in contact, is a cervical part, the marking unit
28 attaches a body mark representing the cervical part
to the ultrasound image U.
[0074] The marking unit 28 can attach the probe mark
along with the body mark based on the position of the
ultrasound probe 2 detected by the probe detection unit
25. For example, in a case where the probe detection
unit 25 detects that the ultrasound probe 2 is positioned
in a left cervical part of the subject, as shown in Fig. 20,
the marking unit 28 selects a probe mark PM3 indicating
that the ultrasound probe 2 is positioned in the left cervical
part among probe marks PM1, PM2, and PM3 stored in
advance for a body mark BM of the cervical part. As
shown in Fig. 21, the marking unit 28 attaches the probe
mark PM3 selected in this way to the ultrasound image
U along with the body mark BM of the cervical part.
[0075] In this way, in a case where the body mark and
the probe mark are attached to the ultrasound image U
by the marking unit 28, the save controller 10 saves the
ultrasound image U along with the digital image D in as-
sociation with the body mark and the probe mark.
[0076] As described above, with the ultrasound diag-
nosis apparatus 1B of Embodiment 4, since the body
mark and the probe mark can be automatically attached
to the ultrasound image U based on the digital image D
acquired by the digital image acquisition unit 9, it is pos-
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sible to save the effort of the user for attaching the body
mark and the probe mark to the ultrasound image U.
[0077] In Embodiment 4, although the part estimation
unit 27 detects the skin region R in the digital image D
using the preset range of chromaticity as the color of skin,
the range of chromaticity to be set as the color of skin
can be set by the user. For example, a plurality of kinds
of ranges of chromaticity set as the color of skin are saved
in a memory (not shown) or the like, and the user selects
the range of chromaticity through the digital image oper-
ation section 23 or the like, thereby being able to set the
range of chromaticity to be set as the color of skin. With
this, the part estimation unit 27 can detect the skin region
R corresponding to the color of skin of the subject and
can estimate the part, with which the ultrasound probe 2
is in contact.
[0078] In Embodiment 4, although the part estimation
unit 27 estimates the part, with which the ultrasound
probe 2 is in contact, using the result of pattern matching
on the skin region R and the position of the ultrasound
probe 2 detected by the probe detection unit 25, the part
estimation unit 27 may estimate the part, with which the
ultrasound probe 2 is in contact, using only the result of
pattern matching on the shape of the skin region R.
[0079] In the ultrasound diagnosis apparatus 1B of Em-
bodiment 4, when inspection on the subject is started,
an inspection part name may be input by the user through
the touch panel 8. In this case, the part estimation unit
27 can estimate a part, with which the ultrasound probe
2 is in contact, in consideration of the inspection part
name input by the user corresponding to inspection, in
addition to the skin region R and the position of the ul-
trasound probe 2. For example, in a case where a cervical
part is input as the inspection part name by the user, the
part estimation unit 27 attaches the body mark BM of the
cervical part to the ultrasound image U and attaches the
probe mark to the ultrasound image U based on the result
of pattern matching of the skin region R and the position
of the ultrasound probe 2 detected by the probe detection
unit 25. With this, it is possible to reduce a calculation
load in the part estimation unit 27, and to reduce a time
needed for estimating a part in the part estimation unit 27.
[0080] The part estimation unit 27 can estimate a part,
with which the ultrasound probe 2 is in contact, in con-
sideration of the ultrasound image U in addition to the
skin region R and the position of the ultrasound probe 2.
For example, the part estimation unit 27 performs image
analysis, such as pattern matching, on the ultrasound
image U, in addition to the skin region R and the position
of the ultrasound probe 2, thereby estimating a part with
which the ultrasound probe 2 is in contact. With this, it is
possible to improve accuracy of estimating a part in the
part estimation unit 27.
[0081] Although the marking unit 28 selects an opti-
mum probe mark from probe marks stored in advance
based on the part estimated by the part estimation unit
27 in attaching the probe mark to the ultrasound image
U, the position and direction of the probe mark can be

changed by a user’s operation through the digital image
operation section 23 or the like.
[0082] Similarly to the transmission unit 3, the recep-
tion unit 4, the image generation unit 5, the operation
controller 6, the display controller 7, the save controller
10, and the apparatus controller 12, the probe detection
unit 25, the trimming unit 26, the part estimation unit 27,
and the marking unit 28 constituting the processor 24
may be incorporated partially or entirely in one CPU. As
the CPU executes the operation program, the CPU func-
tions as the probe detection unit 25, the trimming unit 26,
the part estimation unit 27, and the marking unit 28.
[0083] From the above description, it is possible to as-
certain an ultrasound diagnosis apparatus described in
the following supplementary item 1.

[Supplementary Item 1]

[0084] An ultrasound diagnosis apparatus comprising:

an ultrasound probe;
an ultrasound image acquisition processor that per-
forms transmission and reception of an ultrasonic
beam from the ultrasound probe toward a subject
and images a reception signal output from the ultra-
sound probe to acquire an ultrasound image;
a digital camera that images a state of the ultrasound
probe being in contact with the subject to acquire a
digital image;
a touch panel that has a display screen displaying
the ultrasound image acquired by the ultrasound im-
age acquisition processor and the digital image ac-
quired by the digital camera, and has an ultrasound
image operation button provided to allow a user to
operate the ultrasound image acquisition processor
and a digital image operation button provided to al-
low the user to operate the digital camera;
an operation control processor that makes the digital
image operating button operable by the user only in
a case where the ultrasound image is freeze-dis-
played and exclusively operates the ultrasound im-
age acquisition processor and the digital camera
based on operations of the ultrasound image oper-
ation button and the digital image operation button;
an image memory that stores the ultrasound image
and the digital image; and
a save control processor that saves the ultrasound
image and the digital image acquired in the same
inspection in the image memory in association with
each other,
in which the digital camera acquires the digital image
in a visual field in a direction opposite to a direction,
to which the display screen of the touch panel is di-
rected.

Explanation of References

[0085] 1, 1A, 1B: ultrasound diagnosis apparatus, 2:
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ultrasound probe, 3: transmission unit, 4: reception unit,
5: image generation unit, 6: operation controller, 7: dis-
play controller, 8: touch panel, 9: digital image acquisition
unit, 10: save controller, 11: image memory, 12: appara-
tus controller, 13: storage unit, 14: amplification unit, 15:
AD conversion unit, 16: signal processing unit, 17: DSC,
18: image processing unit, 21: ultrasound image acqui-
sition unit, 22: ultrasound image operation section, 23:
digital image operation section, 24, 24A, 24B: processor,
25: probe detection unit, 26: trimming unit, 27: part esti-
mation unit, 28: marking unit, B: ultrasound diagnosis
apparatus body, BM: body mark, C: camera button, D,
D2, D3, D4: digital image, E: shutter button, F: freeze
button, L: camera lens, M: center mark, P1: front surface,
P2: rear surface, PM1, PM2, PM3: probe mark, R: skin
region, S: storage button, SD: shaded image, T: time,
TD: trimmed image, U, U1, U2, U2a, U2b, U3, U3a, U3b,
U3c, U4: ultrasound image, V: video.

Claims

1. An ultrasound diagnosis apparatus comprising:

an ultrasound probe;
an ultrasound image acquisition unit that per-
forms transmission and reception of an ultrason-
ic beam from the ultrasound probe to a subject
and images a reception signal output from the
ultrasound probe to acquire an ultrasound im-
age;
a digital image acquisition unit that images a
state of the ultrasound probe being in contact
with the subject to acquire a digital image;
a touch panel that has a display screen display-
ing the ultrasound image acquired by the ultra-
sound image acquisition unit and the digital im-
age acquired by the digital image acquisition
unit, and has an ultrasound image operation
section provided to allow a user to operate the
ultrasound image acquisition unit and a digital
image operation section provided to allow the
user to operate the digital image acquisition unit;
an operation controller that makes the digital im-
age operation section operable by the user only
in a case where the ultrasound image is freeze-
displayed and exclusively operates the ultra-
sound image acquisition unit and the digital im-
age acquisition unit based on operations of the
ultrasound image operation section and the dig-
ital image operation section;
an image memory that stores the ultrasound im-
age and the digital image; and
a save controller that saves the ultrasound im-
age and the digital image acquired in the same
inspection in the image memory in association
with each other,
wherein the digital image acquisition unit ac-

quires a digital image of a visual field in a direc-
tion opposite to a direction, to which the display
screen of the touch panel is directed.

2. The ultrasound diagnosis apparatus according to
claim 1,
wherein the ultrasound image operation section and
the digital image operation section are displayed on
the display screen of the touch panel.

3. The ultrasound diagnosis apparatus according to
claim 1 or 2,
wherein the save controller saves the ultrasound im-
age in association with a time at which the ultrasound
image is acquired and saves the digital image in as-
sociation with a time at which the digital image is
acquired.

4. The ultrasound diagnosis apparatus according to
any one of claims 1 to 3,
wherein the save controller saves the ultrasound im-
age freeze-displayed on the display screen of the
touch panel and the digital image acquired by the
digital image acquisition unit during the freeze dis-
play of the ultrasound image in association with each
other.

5. The ultrasound diagnosis apparatus according to
claim 4,
wherein the save controller saves an ultrasound im-
age acquired by the ultrasound image acquisition
unit in a period until a digital image is newly acquired
by the digital image acquisition unit further in asso-
ciation with the digital image acquired by the digital
image acquisition unit during the freese-display of
the ultrasound image.

6. The ultrasound diagnosis apparatus according to
any one of claims 1 to 5, further comprising:
a probe detection unit that detects a position of the
ultrasound probe based on the digital image.

7. The ultrasound diagnosis apparatus according to
claim 6,
wherein the probe detection unit detects the position
of the ultrasound probe based on color information
of the digital image.

8. The ultrasound diagnosis apparatus according to
claim 6, further comprising:

a trimming unit that generates a trimmed image
by cutting a peripheral portion of the position of
the ultrasound probe detected by the probe de-
tection unit from the digital image,
wherein the save controller saves the trimmed
image generated by the trimming unit as the dig-
ital image in association with the ultrasound im-
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age.

9. The ultrasound diagnosis apparatus according to
any one of claims 6 to 8, further comprising:

a part estimation unit that estimates, based on
the digital image, a part of the subject where the
ultrasound image is acquired; and
a marking unit that attaches a body mark corre-
sponding to the part estimated by the part esti-
mation unit to the ultrasound image.

10. The ultrasound diagnosis apparatus according to
claim 9,
wherein the marking unit attaches a probe mark to
the ultrasound image along with the body mark
based on the position of the ultrasound probe de-
tected by the probe detection unit.

11. The ultrasound diagnosis apparatus according to
claim 9 or 10,
wherein the part estimation unit estimates the part
of the subject in consideration of at least one of an
inspection part name input by the user correspond-
ing to the inspection or the ultrasound image.

12. The ultrasound diagnosis apparatus according to
any one of claims 9 to 11,
wherein the part estimation unit detects a skin region
from the digital image based on color information of
the digital image and estimates the part of the subject
based on the detected skin region and the position
of the ultrasound probe detected by the probe de-
tection unit.

13. A method of controlling an ultrasound diagnosis ap-
paratus comprising a touch panel, the method com-
prising:

performing transmission and reception of an ul-
trasonic beam from an ultrasound probe to a
subject and imaging a reception signal output
from the ultrasound probe to acquire an ultra-
sound image;
imaging a state of the ultrasound probe being in
contact with the subject in a visual field in a di-
rection opposite to a direction, to which a display
screen of the touch panel is directed, to acquire
a digital image;
displaying the ultrasound image and the digital
image on the touch panel;
saving the ultrasound image and the digital im-
age acquired in the same inspection in associ-
ation with each other; and
enabling the acquisition of the digital image only
in a case where the ultrasound image is freeze-
displayed and exclusively performing the acqui-
sition of the ultrasound image and the acquisi-

tion of the digital image.
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